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[.8.^] 

"r 80nm <>1S}<3] a>£^l *fl2: ^ ^ JE^sflBi Aj-o]^ sn» «g# 

i4 ^ 51 A^, oil- ^sfl £ ^ ^ 71 

# #°fl *i5L^ ^sj-sv ^ #^A3el^'a]-i : *Hls #?ll ; #7l ^ aj e^ui-^ #71 

^ ^n>i^fif #71 &5L^o] 2^5} 4^01 £^3)1^^- ^Aj^ #711; A oM £^5fl^ol ^ 
#£ ^n-^r ^#*Rr ^1; #71 #ofl # 7 ] t^sfliisl. JH^>^ « 0 >fo^ 

e+°J Ef^oi i^e^l^B 3fl^# ^#*Kr ^^1; #71 iSe^l^^l sfl^ Ai^n}^ 
as #7i ^9i^ v # <>l:£:*Hr #7l s^sfl^i ahsi #71 ^ ^#Al7l^ 

^*-ir ^*Rr #7l ^ S ofl 2fljE]n^ #&-|ZL ^ ^*Rr 

^^1; ^ A o V 7l *\B.v}+=L7\ ic#Sl£^- #71 #eiZL-g- #71 ^ #7l 

£ 2e 
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*VE^1:±:7> ^flS ^ {METHOD FOR FABRICATION OF SEMICONDUCTOR DEVICE} 



#cl*V ^tgj 

£ la £ lf^r ^Hfl7l^ofl 4^ ^ ^ £^1*1 A^SL. 

£ 2a ^^1 £ 2f^r ^-^^ o^^^^ofl rc|.s ^1=5^^1= agi ^ ^-g- £a1*V 



* ^tL^ofl cfl*l Jfjro] ^ * 

20 : 7]% 21, 29 : 

22 : ^i£5V 23 : ^3j-^ 

24 : l-el^ej^^ 1 - 25 : 

27 : 
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{^°\ .EL*}] 

<8> tiV£^^> aflS^ofl ^1, ^S^^l^ (Storage node 

contact) ^*<H ^ ^tfl^JL, a|E^o] ^p>^a^ « 0 V ^«" 

^ ^olMs. 3.e» ^ofl afa -si" ^-^ (Contact area)^ S^SL^r ^hE.^*}^ -H^^^-l- ^ 

<10> ^ti>^o.S, ^S^^l^iEL ^ ^ 51 A) ^ ^(Contact type)^ 

EptKLine type)A^ ^ts^cfl, o)o] 7}^ 5.<y=ofl n}-g- 

(Misalignment)^ ^-ji ^r^H^ ej-o] e}-oio} ^s^t-EL ^-^ ^ 

<12> ^-c] Efojo^ ^s^xl^c ^n} tg^ ^ ^ Ef^oH Hj^fl ^^o] 4^>ji >o 

^(Etch process H <^tf . , 5}oj ^oi^ Agej^c sen aizv ^ 

<H1a^ alH2f<y *>=°l-i3(Bitline hardmask)^ ^(LossH 3^1 IM^}^ w>, <>1^ <y*fl 
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3 ^-*fl ^# #^al7> ^7>£]o^ alB^o] ^ -s- ^ v *r^r *^4M 

(Gap-fill) S-^-fr -fr^Ml ^cf. 

<i3> at, ^£*fl ^ ^s]- (Shrinkage) 0 !] 4^ ^^1^<?] sflEH a>o]^o| ^ofl cq^ ti] e 

5}<y #3 (Spacing) °] #±*}7l} e]-°l a^e^^c <i]z}- tijB 

^d^til(Selectivity)7 r €■ ^4 ^-g- 7 fl u). > s>=u>^a A>-g-5)^ ^5)-^ 

<15> fii, 80nm °1*}£] ^ aV^^ ^ ^ ^oflA^ ^^*V -g-^ nfl-g-°fl 

Epl£] i££]^kH ^ ^<Hl tfltr 4^^- 7fl^S] 5i^-g- S^^r sUflcq Alz]- 

*3 ^ 0.3L^ ^S^^l^EL ^Aj ^ ^^] 7 > 7^ #7>^-*> ^^ojcf. 

<16> JE la tfl^l £ lf^r ^efl7l#«fl of^- ^££^1^ = *g>$ ^J-g- £ a] A]-Al5LSAi 

<17> ^ , H^l^l^Ei ^ til£^] ol=7l <^&| 7m (10 HI <5pf^ 

^£#(^1?!^, ^/=eflo] ^^-)oll ^eM£ #5]ZL(11)# ^, 71^(10) 5f«-0] 

*W ^7l^ ja.^ tilBe} 0 Jt ^*Hr AlAl^cf . 

<is> ^, 71^(10) alH^^l-g- a}5L^ s]-=P>^a.-g- ^^-gr ^^el-Ji, aIbh^ o.^ 

3flE-]^§>^ 4^ y]Ber<?]# ^^*lcf. 



32-7 
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<20> 5£th 5}£4i3^ ^^^(13)^ A r -8-*rfe w>, ^-S^S}-^ ^e) 

<21> ^JEnV^rH-g- ^<£Wl3)£ ^ iS.B|*llc.= SeM ^ ^^MH 31 

*>7l W ^f-^ 3000 A °l*>i£) HlJa^ $^$M=K 

<22> £ la^l>Hfe WlH^^l-g- ^£^ v (12)4 ^V^n^a-g- ^o^^(13)ol ^ £ 

<23> ^ > £ ^ofl H a15|^i^ ^^1°}, #^n(ll) tfJf^lfe ^ ise|*li^= &q 

# W qz* *34M #e^(ll)7> ^BM £ ]^ ^ « 0 M*}7l ifl*fl 7fl<l^ Al^^nV 

<24> olojA], £ lbofl £Aj^ a>sq- ^-o], tilE^.ol( B / L )ol tg>$^ ^T^ofl AV^.uV ;g<£ 

^(14, tilH^c] ^o^n^ol^. ^-)^ cf-i-, ZL Al-*L # J8^3j-*Hr ^-g- ^A]^. 

<25> ^^BV(14)^.S^ 33 -*l s.>^ol APLCAdvanced Planar izat ion) ^ S^r SOGCSpin 

On Glass)^" A>-g-^ltf. 
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<26> *V32, ti}<2}- ^o] 5fEu}ia4 ^<£^-(13)^ ^7>*}jl i£*h*I^hgr 

<27> -£ lc^fl 5.*]$. «>2|- ^-o] ( ^^^-(14) ^ 0 H1 i£^7liH§ £i*>^i KrF(-i- 

S^r ArF(l-5)-o>e^) ic^jj-g- o}^ ±s£ ^-g- ^Se^zieW Photo 

lithography) ^-g- *H*H ^£^^1^= ^ sfl 

H(15)-g- <8^th 

<28> 3^(15) ^Jfofl^ «VAV«j-^n H£ Al^l &-§-)ol A}-g-^ ^ 5a^, °1 

^} y o v *l ^ °.^tt -B-7] (Organic) 31 ^ S A>-g-^cf. 
<29> £ lc^H^ alB&l-^s]- JEx}-*}-^ v^SLS. 5}°] b^s] i^efl^H 

<30> ojo^, £ l d ofl W]-^- ^-ol ( ££e|]7|AE 311^(15)^- ^^>^i^S ^^^"(14) 

-§- A d^l 7 ^S alH^o] A >ol^ #eiZL(ii)# ?1 ^e»#(16)^- 

<3i> ol§> ( ^Efl^( 16 ) ^ o. ^ ^3 #3^1}. 

<32> o^, ISefl^AE 51111(15)* ^4 D fia£ ^>HJ-^1 nVjT]. ^o^nV( 1 4)o] <^«.-. 

^ ^-§-, <S#*fl>H ^l^-E^KSelf Align Contact; ^ e]- SAOl 

^) ^^1^ ^(Recipe)!- 3-§-^ ^^(U)* ^^V°i l-e^Ql) 

*1^-* ii#^7l^ §-e]#(16)-a- *§^tr #fr-*}^ ll^liS 3fl€(15)4 ov 

* ^ll^W. ^Ti^iULM] l-a^n(n)7> ii#5]£^- t-Vt}. 
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1020030035281 %^ 44: 2003/10/29 

<33> ^ f ^^h] (Aspect rati o)4 f7Hl 4-^ SAC 44 -f4°l 7ffloll 4e)- £ig 

ofl 5144 'X' 2]- ^-o] 8>=p>^H-g- ^<£4(13)4 44 ^4 ^±7} 1M344. 

<34> S. le^l £44 44 ^-o], ^^S^^oV £ - ^Sl§^^^-4 ^-9] ^sj-nV ^j^o] 

44^ ^44 4-8-, 4^44^- 44*H «1B44 ^1M4(17)«- *g444. 

<35> ^3|M4(17)^ $-4? ^4°114^ 444^, i£^4ic-£ ^^-g- € 

E^ZL4 ^o^-g- ^*V7l 44 3* -2-3. 444 »j<g.g. ^S. 4"g-*H, ^5}-nV^ 

AV^-nT-d] HlSfl -B-^4 V ^7> 371 nfl^-Ofl isfl o] X\ ( 17)5. 44 4^444 7 ^ -g-S£(p arast J c 

capacitance)^ #7} 2.4 444 ^-^oj ^cf. 

<36> <^7lA^ ^E«l-(16) ^4 ^ ^4°14-§- #44^ #4§>J1 44^44 -g-Sfl ^44l= 

zl <^ls. 453^4, *44 ^-f^l^r wlH4<y 5fl^^ ^4 4^44 T^^ol 

44 ^4°14-§- #44(444 44)-8: #44 4-§-, -^«-(i6) ^*cH14 
44^444 <344 4^4 4^, °1 m 4444 a lH44 ^4°l] ^4°14 4^ 
44. 

<37> 5L Ifofl ^a}s) u>5|- 4°1, ^-^*(16)-i: ^4 4^4 ^44 

4#, 4^4^3-8- 444C13H ic#4 ^44 ^44 ^4 444°} *1H44 4°14 # 
ID 0 !) ^4 ^£514^ ^4 #eizL(18)l- *g444. 
<38> ci^^ ^x\Q ^-ol, 44443<24(Chemical Mechanical 

Polishing; °14 CMP4 4) ^4-§r ^-§-444, ACE(Advanced Chemical Etching) ^4-§- 

4^4, 4434 4444 ^4* 3-§-4 ^ 514. 
< 3 9> t-e]ZL(i8)-g- 4^4 44^ €34^4 TiN ^4 ^44 4 -§-44. 
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ofl^tfl, 300A) o]av ^sl^cf. 



32-11 



1020030035281 #a <sj7>: 2003/10/29 

2Lth 80nm o]z}2] HVESfl ^ ^ ^ SL^Q Aj-o] o] ^#A]7l 



^ ^ *}"-§-] 

^^*>^ ^7)1; ^7) ^Bj- ^-ofl ^-71 t^E^ iE*}-^ ^^S. «fl <I £ ej-^] 

sl SSell^l^H sflHH^ ^^Kr clTl]; ^"71 SSeil^Ei 3fli£-g. ^n^as. #7l ^<g^ 

-g; ^Z^H ol^^ ^-71 £^sfl^ A}o]9] ^-71 5L# ii#Al7l^ -SEM^ 

^Tfl; 5L# ^-2,0]) ^n»5)5L3f *g^-g- ^*Kr ^-Tfl ; * #7l 

*fl7l*H ^7l ^5}-SV S> = P>^aSf 0,5. ^ El S}- =1 

^oM^l ^^>7l ^*fl ^ll-5^ZL7f 7^ #o(| tilE^o] 

3 -£^4 ^ ^^l^^^-^-i- ^isHr ^711; ^71 #el^el^^ #7l 

^ sKeld^hs]- ^-71 ^S^vol x^sl j^o] alS^^-g: ^SRr ^Tfl ; ^7l tilBe}^lol ^ 
^€ ^^°11 ^^^ v * ^ ^ sj-^ c^Tll; 4 v 7l ^<S^ A 0 H1 #71 ulB^^]3f iaxHl-^ «J-^o_5_ 
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^1 ^Z^M °l;£-sRr #7l tSlS^"?] A>o]^ a o V 7 ] ^l^e-IZL^- 

^*Rr #31; A cM ^l^eizi^l seh^ss. ^l2#eizL *§^-g- M^-fr 



<49> ^, ^6flA^ ^sj-nV AV^ofl E^^] ^cp}^ cflA] f^^El^ ^=^3- A > 

<so> av^.ov 7)1^^ ^^M: -^zj-SRr 4^°fl^i cflafl Ai^i«tii7> €- 
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^ofl^b £^3flH E <^€ sf£4i37} ^ ^s]^ 

31- A^*Vcf. 



1- A oMl^>7ll 

<53> £ 2a £ 2f^ ^^Al^ofl irj-s. ^ £a]*V 

<54> n1^ f B^^l^B] ^ «V£*11 ±:7># o]=7l tt ^ S. £.^7} 71^(20)^1 

^5.^(<A]^, 4ii/^efloi ^)o\] ^Hflsl £3^(21)9 ^, 7)^(20) s}Jf °} 

<55> ^ 7l^r(20) ^Hl tilHH^-^l-g- ^£^(22)4 *>=^>>i3.-§- ^s\-^r(23)s\- 

(24)# ^#^>JL, ^em^o.^. ^Ei^sH 4*r3 ^lBeR]* 
<56> £ 2a o\] flBe+^-g- ^£^(22)^: ^£ ^31(W), M-o] B^^l = (TiN) , ^€ 

<57> att, ^^ai-g- ^sKK23)£- ^e^^^sj-^- ^^Vs^sLev -^-g- S^d} , 
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<58> ti>2f ^-O] ^Bfl 7l#oflA^ 5}£ D }i3 *J3j-eJ"§- ^^AgS* 

^ tijE^o] A o >w.ofl^ ^Sj-Bj- ™lo) K}lE_v}^3.S.*] ^7fl ^Cf. ^, ^^^fl/^^nV 

^. 

<59> -g- ^oflA^ ^n>^3^ l-Bl^el^^-(24)/^Sl-^-(23)2] 2^ *>^>^H 

(Dual hardmask)!- *1~§-*H ti] Ee|c] s)]e^ ^1^5}°] tf-M ir^el^Vlls}-^ 

<eo> E^^Ej] cflA]^ #5^e]^-g- A}-g-<5}i- o] o.^ ArF-g- i££efl*l^H# ArF oj-g. 

80nm °1<5> ^]^tfl ( ArF XBe^zie}-^ ^-g: °l-g-*Hr ^v)^) sflig qj§ -g-^ofl *i-g-oj 7 >^ 

<6i> ©l-irBl, #5^£^5V(24)^- ^Sl-^-(23)^ ti)*fl ^s^Ml tfl^ ^^^tily]- -$-^«H 

^ SAC ^tr ^^1- ^s^Hl a]*fl zl ^cf . 

<62> tllE^o] 5HEi^ ^ ^ofl ^ jt^^c^ ^^^E]^°H24)^ ^ ^ 

<63> sV^nl-^H-g- ;g 3^(23)^ ^o. Jg-^V 3Q00A ulja^ ^-g- ^^^l-^o. 

I^^H^ 900 A ~ 1500A-2.B ^sJHl alsfl u] gTi] ^avo] 7>^-^1-t^. SEth 
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= 4^H-g- l-4^4-g-4(24)£r 1000 A ~ 2000 A 4 4-g-, 4^4^ ^ 

300 A ~ 1000 A ^£7]- 4"£^- 4^ ?H 45I-444. 

<64> 444, 2# ^£&4 4-^4^3.*- ^444_E ^Hflofl 4*fl 5}£D}A a o] ^ jjL^i. 

4^44 44 ^ ^£4 #44 7^-^ jl^o. ^va]^ ^ 5^4, 4H4<y sfl44 ^44 
4^-4^3-g- 444(23)2] #^44 ^es ^44 ^4 ^44 ^ ^ 

4^144 ^444 ^*fl-& ^ &4 ^4 ^^3). A15|^ o. ^ ^ 

<65> £ 2 a4 4 ^ 4B44-g- 4^4(22)4 ^£p}ia# 444(23) ^ s}£p}i3i «4^ 

4-S-4(24)°l *]#4 ^2:^ y]H^<?l^ ^§444 5^, 0 1^V^ 4H44 a}44 7l^(20Hl 

^ #ei£i(21)7> ^§444 ^ 44. 

<66> S444^r ££444, 1-^zl(21) 44^1^ ^Mr i£2]^lt£ ^4 

-g- 44 44 ^4°fl4 #4ZL(21)7> 4*34^ ^-8- 4444 4*1] 444 31<i4 44444 

* ^444, £44 444# #n J$^\oXv±. 

<67> 4°H, s. 2b°ll .£44 44 44, 4^444 ^44 4^4 444 414 4<£4 

(25, 4^ 4H4°J 44444 #44 4-g-, ^ 4« M^fe ^-4^ 4444. 

<68> 444(25)^-5.^- HDPCHigh Density Plasma) 444, TEOSCTetra Ethyl Ortho Silicate) 

4, APL4 S0G4 ^-i: 4-§-4^ 4, 4*1134 4^4^a.4 4H44 44 

4*114 ^4 ^47> 4"44 ^^47> 4^4 44 s. 4#4 S0G44 APL44 4*A -^4 
4 4:513 444 hdp 4444 TE0S4* 444 t 44. 
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<70> Cf^S-, £ 2c°fl -£Al5l ti >^ ^o), ^<anV(25) A^ofl i£^|AE f £i*>ji KrF(^ 

A 1^H ^-^-g- j£.-g-^-I- ^^^>7l IIeII^ae sH€(26)# ^^*Vcf . 

<71> llel^l^B 3fl€(26) sh^-ofl^ ^w^^-c^Al^l &&)o] A}^ ^ oio.^, o] nfl 

^€(26)^1 sa^-a- ^<y«- ^ sa^. 

<73> <>H^ t £ 2 cH wj-sf ^1, ISell^liH 3flH(26)* ^^(25) 

# ^3°-^. ^^>^ ulH^oi Aj-o] o| s.eizL(21)l- ^#^1^1^ ^i"l-(27)^- ^^W. 
<74> o^}, 3.^^(27) ^Aj ^.^ o. ^ o.^ 

<75> x£*\ t iSefl^l^E 5fl^ ( 26)^ ^ZVp}A 3S _ tiVA>« 0 l-^ nV^ ^<gnV ( 25)o| o^tL= ai^I- 

SEfli ^ 3 sit!: cf#, <£^rS)H SAC eflAl^l- ^-g-^H ^£^(25)* 

<76> o^A-^ Dj-^H &oj A1ZV ^l^^H ^]7i%VO_^M| ^51^(21)7} 2n 



32-17 



1020030035281 <£A- 2003/10/29 

<77> *V^, €-^*(27) *3j4M*r ^ 3^)S. ^Al^o.uj-, 

°1» <£#*iH -a*l*MM- ^ £2] ^Til stfe 01 ^-fi) #311- ^ 

<78> £ 2e<^l wl-sq- ^-ol, AVsj.^- ^-^Kg- cf-g-, ^^^M: ^Al^H 

<79> ^ o]Al(28)fe- ^ ^^H^ W] E^o]o^ ^SSMiiJE. M-g- § 

<80> n^q-, ^oflA-lfe. ^-em^(27)o1 2j^ofl ^^ol^(28) ^^-i- ^tl 

#*H|- ^ 9X°], 311^ ^V-g-^l #°>£. ^5^1 «1«B -fr^tf^} £ 

£ ^ Sicf. n^A-J, ulH2}<a^ 7^ ^-g-^-g: ^±X\fQ_ ^ ojcf. 

<8i> £ 2 f°fl 2E*m y}<4 ^-o], ^m-(27)# nfl^ ^5L^ ^vev 

q-a-, 5>=n>>,£i-g- ^2)-sV ( 23)o] nfl^j ^^5). ^-g- ^A^l-cx} tilB2}<y A}o) ^ s 

<82> o^H, §1-^01-^3. -g- #el^e)3.nv ( 24)^- aVjEAj ^^£S ^o] h}.^*] ^ , 

3:3- ^°], CMP ^-8-^14, ACE ^-§- ^-§-^14, ^"Y 
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< 83 > #ein(29)-§- Z\5.<% 1-2] ^^€-4 TiN ^ ^ ^EflS Af-g-^cf. 

<84> tb^, #5]ZL(29) ^-§- #^5. ^>-§-^ «lB5fo] 5iflE} ^ 

<86> a}-<4 ^-ol o] =Lo^j^ ^ ^-^^r, ArF i-£^^zie}3l ^^g- ^-g-*V lOOnm o]^> 

sj-^Dj-^^l- 2} 2>J1^ ^^j-nv 5>cp^^o) ^ 7 ]-a)^o> nfl^ofl ;g<£ 

^(tilS^-O] ^o^nl-)^ ^_3g ol^^ ol^- ^-4^71 --^o] aj-g-ofl cfl^j- 

i4£ ^ ^*HIS .asm. 
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^ tt JL3]-!- 7lrfl^- ^ 
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1020030035281 %^ QA- 2003/10/29 
% 7m #<Hl ^5L5|^ ^ Sj-nl- a] 

^ #31; 

#7l S^el^^ #7l ^sj- ^ #7l ^3-^5. #el^^^ v 

4 ^3^°. 3. ol^-^^l 2^ ^22] 5f£n}ia4 # 7 1 Renvoi 4^ $ 

#*Rr #31; 

#71 iS^l^l^Ei 3flE^ ^Zj-u}^£iJL #71 ^^-fr °}%f>\^ #7l £^3tfl 

H ^>°1^ #71 5L*A ^21 ^#a]71^ ^^efe #31; 

#71 51*1 ^£1 s^sjs^- #^5Rr #31; ^ 

#71 ^s}-sv 5}£D}iH7} iL#£l£^- #7l #71 *£<$n 31 #7l # 

#*Kr #31 

« i^ir #5.^1 «o v ^. 

2] 

1 %H1 5U<>H, 
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>%7] ^^#ol ^^s] ic)-5f AVsrJ-tq-^ *§^>^ ^TjlSf, ^SLS. 

MJt 1 ^ 3] 

*11 1 %H1 Si^i, 

^•71 i-e^^-S^Mr 1000A ^fl^l 2000A^ Ir^^M , £ # sfl ig ,g- 

^ 300A 1000 A ^ ^171- ^ 3}^: f^og. ^ a].^] ^ ^ ^ 

4] 

<#7] ^s^^ 900A ifl*| 1500 A «V£^1 
[^^8- 5] 

*ft 1 *<H1 floH, 

*^ «L£*fl i4 » 0 >^. 
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6] 

*fl 1 *oHl 5a°H. 

-8-71 ^S^, tj:£€(W), e}^tet i4 0 lH^ol^(TiN), ^€ 4l2l*V 0 lS.(WSix), ^ 

* <5Hr ^ «o V ^ . 

[3^8- 7] 
*fl l %H1 

s>^r l^r^G-S- f>}±r #^*\] *fl2 « 0 V ^ . 

8] 

*fl l 5a°H, 

^7l ^BJvfr, HDPCHigh Density Plasma) TE0S(Tetra Ethyl Ortho 

Silicate) 1 ^, APLCAdvanced Planarization)^ S^r SOGCSpin On Glass)^ 1 " f 1 5>M-# j£*|- 

*}£r «VE.*fl i.*> ^12: ^ . 

9] 
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#7l ^« *§^*Hr #7fl #7l Ml^liS ^^i* *|7l*H=- #7111- d] 
^ ^ #JE3l 4l^> W o V ^ . 

10] 

i %hi $a°H, 

#7l 5L£zfl*l^H sfl€# ^*>fe #7lHH , ArF It^r KrF i£s]ine}3] ^J-ir 3 
-§-*>Tr ^HS f>}^ #5.*\] ^2: 

11] 

*fll#fr|zL7}- ^#^1 7}% #ofl tilHeF^l ^L^^J-^ ^ ^sl^el^^ *V 

31 in #^*Hr #7)1; 

#7l l-el^B^^l- #7l ^SJ-bv ^ #7l -ti^^ ^s}^ l-^^el^-Bi- 

#*Hfr #7il; 

#71 tilHH^ol ^ofl ^nKg- ^SRr ^^1; 

H sfl^# *§#SRr #711; 

#7] iSefl^l^E^ Sflli^- ^Z|n>^HS #71 ^^^-i: °l£-*>^- #7l 

91 #71 ^l^EiZLl- ^#^1 71^ e^*^" ^*Rr #7fl ; 

#71 ^l-&eiZLofl H)2^Z]=L ^-g- g-^-g- =§^Rr #711; ^ 
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#7l ^>=n>^a 7 > #71 ^2#SiZL-g- #7l ^<£n}- ^ #7l 

5}£DfA af ^l7ls>^ #7l ^sl-sv ^D>iHSl- i£e)^l 

» 5L^-*V^ al£^li7> ^12: . 

[3^3- 12] 

*fi li %H1 fl<>H, 

#7l ^-fr^ *g^*Rr ^711 * , 

#71 #5}-^ #7l HlH2}o| 4f^o\] ±j%6\X\S. c^l* i^<5^ 

O-S. S}^r «V£^11^7> *fl S «o V ^ . 

13] 

11 ^ofl SU^^I, 

#71 l-sl^sl^-^ 1000A vfl*l 2000 A -21 ^TflS , #7l S^sflli^; 

T 300A ifl*l 1000 A ^ ^7} #51-1=- *>±r ^ «V£^1 ±:7} ^ . 

14] 

*ll 11 %M1 StM^i, 
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^7} ^s^-g- 900 A vfl*l 1500 A 2] ^1^. #aj-*Hf ^.^S. ^ allESll 

15] 

*(| 11 %H1 fl°H. 

^ ^EHs-Cm^S. ZLf-O.S.^-E^ ^0^£ ^ufo] ^nV_g. ^s}^ ^ 

-i: ^SLg. is}^ Hl£^l ^> ^2 yj-ttj . 

16] 

*H 1 %H1 &<>H, 

A o v 7l ^^^--gr, HDP #3^, TEOS^-, APL^- SOG^ # *>H-» i^Tr 

*}tt 11 51^1 ^> ^2: «o V ^ . 
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la] 
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lc] 
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